Introduction
Dual purpose (meat and milk) sheep are found in relatively few places out of the Middle East region, and data on their performance are limited. Lambs are generally weaned early from their dams (H ADJIPANAYIOTOU & L OUCA , 1976) and are fed on high grain, protein supplemented diets to reach a high slaughter weight or sexual maturity at an early age.
Diets of high crude protein (CP) concentration may be effective in promoting live weight gains, but because of the partial degradation of dietary protein in the rumen, such protein is likely to be less efficiently utilized (Ro y et al., 1977) . In a previous experiment with younger growing Chios lambs (Anonymous, 1974) , it was observed that at CP levels above 17.5 p. 100 (dry matter basis), there was no response in terms of live weight gain and/or feed conversion efficiency. In view of the increased cost of protein supplements, information concerning the effects of lower levels of dietary protein on performance of older lambs and estimation of requirements for optimal growth is evident. The present paper describes two trials designed to study the effects of protein concentration on live weight changes, feed efficiency, digestibility of the diets, carcass composition and rumen metabolites of Chios lambs.
Material and methods
Two trials were conducted to study the effects of dietary protein concentration on the growth rate of Chios lambs and the digestibility of the diets. The completely random design was used in both trials.
Growth trial
Sixty Chios lambs, 30 males and 30 females were used. Lambs were weaned from their dams at 42 days of age. From the age of 2 weeks they had free access to a concentrate mixture (180 g CP/kg dry matter) and lucerne hay. Following weaning all lambs were offered the same concentrate mixture ad libitum plus 0.1 kg lucerne hay (182 g CP/kg dry matter) daily. The animals were allocated on the three diets at the age of approximately 3 months. The diets consisting of concentrates (mash, fed ad libitum) and lucerne hay (0.1 kg/head daily) were offered in separate feed containers. The three diets were composed of lucerne hay (7.6 p. 100) and one of each of the concentrates 1, 2 or 3 (tabl. 1) for diets A, B and C, respectively.
The CP concentration of the three finished diets (concentrate + hay) was 178 (A), 158 (B) and 137 (C) g/kg dry matter. The lambs were housed in six adjacent pens. Sexes were kept apart. Group feed residues were collected and weighed at least once a week. Feed samples were collected routinely for dry matter (DM) and chemical analyses (H ADJIPANAYIOTOU , 1982) . All lambs were weighed at the beginning, at the end of the trial and weekly during the course of the 6-week trial. The animals had free access to water. Rumen liquor samples were collected (10.00 h) from 15 male and 15 female lambs (10/diet) at the end of the trial for the determination of pH and NH 3 -N concentration. Collection, processing and analysis of samples were made as outlined by H ADJIPANAYIOTOU (1982) . Blood samples were also collected (10.00 h) from 42 lambs (i.e. 14/diet) in a centrifuge tube, via jugular puncture. Blood serum was separated by the method of ARCHER (1965) and analysed for urea concentration colorimetrically (Urea Kit-Bio Merieux, Charbonni6res-les-Bains, France).
Four male lambs per group selected for similar liveweight were slaughtered for carcass evaluation. The weight of hot and cold carcass, digestive tract, mesenteric and kidney fat, and tail were recorded. Following 24 h storage in a cooler each carcass was bisected by sawing down the centre of the vertebral column. The « best end neck » (7th to 10th rib inclusive) of the left side was dissected into lean, fat, tendons and bones. Joints were weighed to the nearest gram. Immediately after slaughter, rumen contents were emptied in a container and after being thoroughly mixed, subsamples were used for dry matter determination and to measure the microbial protein in rumen fluid, using tungstic acid as protein precipitating agent and the differential centrifugation technique (S HULTZ & S HULTZ , 1970).
Digestion trial
Twelve male lambs (4/diet) approximately 39 kg live weight were used at the end of fattening, to determine apparent digestibility coefficients of the three diets. The animals were housed for 17 days in metabolic crates, designed for the separate collection of urine and faeces. The first 10 days served as adaptation period.
The animals were offered concentrates and lucerne hay (daily intake 87 g) in separate feed containers. Daily total dry matter intake was 0.917, 0.836 and 0.872 kg per day for diets A, B and C, respectively. Collection processing and analyses of feed, faeces and urine samples were made as outlined by H ADJIPANAYIOTOU (1982) .
Statistical analysis
Lamb growth data were analysed by least squares procedures (H ARVEY , 1975) , serum urea nitrogen, rumen NH 3 -N and pH by two-way analysis of variance (STEEL & T ORRIE , 1960) and digestibility coefficients, nitrogen balance, carcass traits and rumen microbial protein data by one way analysis of variance (STEEL & T ORRIE , 1960) . Data on carcass composition were analysed using cold carcass weight as covariate.
Differences among treatment means were tested using the Duncan's new multiple range test.
Results
The effects of dietary protein concentration and sex of lambs on final weight, weight gain, dry matter intake, feed conversion ratio, serum urea, rumen NH :¡ -N concentration and pH are summarized in table 2. Male lambs grew faster (P ! 0.001), consumed more feed and utilized feed more efficiently than female lambs. The daily intake of male lambs over the entire feeding period was 15 p. 100 higher than that of female lambs. Protein level did not affect feed intake. Initial weight on test had no significant effect on weight gain, but significantly (P ! 0.001) affected final weight. Dietary protein concentration significantly affected the final weight and weight gain of male lambs only. Differences among diets were significant between diets A and C but not between A and B or B and C. Figure 1 shows the effect of CP concentration on liveweight gain at weekly intervals. Overall, there was a trend towards higher rate of growth of lambs given the high CP diets (A and B) during the early stages of fattening. Over the last two weeks of fattening the weight gain of lambs (males and females) given the lowest CP diet (14 p. 100) was similar to that of lambs given the highest (18 p. 100) CP diet. Serum urea concentration was significantly affected by diet (P < 0.01) and sex (P < 0.001). Serum urea concentration was positively correlated with level of dietary protein in the males, but not in the females. Neither diet nor sex had a significant effect on rumen NH!-N concentration and pH. The correlation between rumen NH,,-N and serum urea was positive and high (r = 0.55). Table 3 gives data on the effects of dietary protein concentration on various indices of carcass composition and rumen microbial protein. Slaughter weight was higher than final weight (tabl. 2 and 3) in all three diets, because these animals were slaughtered five days after the end of the trial. Protein level did not affect the composition of the « best end neck joint or other carcass measurements. Rumen microbial protein was significantly higher in diet A compared to diets B and C.
Apparent digestibility values and nitrogen balance results for the three diets are presented in table 4. There were no significant differences among diets in the apparent digestibility of DM, organic matter (OM) or CP. Urinary nitrogen output increased in response to increments of dietary CP concentration. Loss of dietary nitrogen occurred primarily via the urine. Faecal nitrogen losses were 32, 33 and 37 p. 100 of the total nitrogen loss for diets A, B and C, respectively. Nitrogen retained, as a percentage of nitrogen intake, and nitrogen absorbed although higher in diets B and C compared to diet A were not significantly different from each other.
Discussion
The performance of Chios male lambs improved by increasing the CP content of diets from 14 to 18 p. 100, dry matter basis, but that of females remained unchanged. The present findings suggest that the protein requirements of female lambs are considerably lower than those of males.
The effects of sex on body weight observed in this study are consistent with previous reports ( Total DM intake did not increase with protein level, indicating that all levels of protein promoted optimum dry matter intake.
There was a trend towards lower percentage lean carcass in the « best end neck » joint with decreasing dietary CP concentration. However, these data, as well as, those of R EID et al. (1968) , showed no significant effect of protein concentration on body composition. In other studies (O RSK ov et al., 1971) , body composition at constant weight was altered by dietary protein concentration. The low value for lean to fat ratio obtained in this study (0.82) can be attributed to the high slaughter weight for the breed and to the feeding regime (ad libitum feeding of concentrates). The similar slaughter weight of lambs on the three diets and the high slaughter weight might be the reasons for the insignificant effect of dietary protein on body composition. In addition, it is widely accepted that the contribution of CP in excess of requirements has no effect on growth rate and carcass composition. This was possibly the case during the last stage of fattening judged by the similar liveweight gain of lambs on the low and high CP diets (fig. 1 ).
The apparent digestibility for DM, OM and CP, was similar for all three diets. Other workers (V EIRA et al., 1980 ; M EHREZ & O RSKOV , 1978) have reported increases in dry matter digestibility with increasing protein concentration in high grain diets fed to calves and lambs. In contrast, PAPAS (1977) reported that various protein levels had no effect on dry matter digestibility. In agreement with the data of BLACK, P EARCE & TRIBE (1973) faecal nitrogen excretion was not affected by nitrogen intake, but urinary nitrogen excretion increased with increasing dietary nitrogen concentration. Furthermore, in line with the studies of BLACK, P EARCE & TRIBE (1973) nitrogen retained was not increased when nitrogen intake was increased above 15.5 g per lamb daily. (1980) . Changes in blood urea concentration are directly related to NH 3 -N production in the rumen. The concentration of proteins precipitated by the tungstic acid was higher in the rumen liquor of lambs given the highest CP diet. In case this method (S HULTZ & S HULTZ , 1970) gives an indication of the microbial population in the rumen, the present data are in accordance with those of H UME , M OIR & S OMERS (1970) who reported that maximum microbial protein growth occurred when rumen NH. ; -N concentration was 81 mg/ 1. Earlier studies with young growing (45-90 days old) Chios lambs (Anonymous, 1974) showed that live weight and feed efficiency were improved with increasing level of protein in the diet up to 17.5 p. 100 DM basis. The present data showed that protein requirements of female Chios lambs are considerably lower than those of males and possibly lower than the lowest level (14 p. 100 CP dry matter) used in the present study. Furthermore, the present data indicate that during this stage of fattening CP concentration can be reduced to 16 p. 100 dry mater without any adverse effect on the growth rate of Chios male lambs.
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Résumé
Besoins azotés des agneaux de race Chios recevant des régimes composés d'aliment concentré Des agneaux mâles et femelles ont été engraissés, au cours de 2 essais successifs, avec des régimes composés d'aliment concentré offert à volonté et de 100 g de foin de luzerne. Les teneurs en matières azotées totales (MAT) des régimes expérimentaux variaient de 178 à 158 et 137 g MAT/kg MS. Le premier essai qui portait sur 60 agneaux (30 mâles et 30 femelles) (pesant 28 et 25 kg respectivement en début d'essai) avait comme objectif l'étude des effets de ces 3 niveaux sur les performances et la composition corporelle des agneaux. Le second (12 agneaux mâles de 39 kg) était destiné à la mesure de la digestibilité des régimes et du bilan azoté des animaux. L'augmentation de la teneur en MAT du régime s'est traduite par une augmentation de la vitesse de croissance, chez les mâles essentiellement. Ceux-ci ont eu un niveau de consommation, une vitesse de croissance et une efficacité alimentaire supérieurs à ceux des femelles, quelle que soit la teneur en MAT du régime. La composition de leur carcasse n'a pas été modifiée.
La teneur en urée sanguine a varié avec la teneur en MAT du régime, la corrélation observée n'était cependant significative que pour les mâles. Si la teneur en azote ammoniacal du contenu du rumen et son pH n'ont pas été modifiés par le régime, celui-ci a eu per contre un effet significatif sur la quantité de protéines microbiennes du rumen. L'augmentation de la teneur en MAT du régime n'a pas eu d'effet sur la digestibilité de la matière sèche, de la matière organique ou des matières azotées mais elle a accru de manière significative l'excrétion d'azote urinaire.
Les résultats obtenus montrent que les besoins azotés des agneaux Chios femelles sont inférieurs à ceux des mâles. Pour ces derniers, une teneur de 16 p. 100 est suffisante pour obtenir une croissance maximum pendant la phase de croissance-engraissement.
